The differential geometry of curves on a hypersphere in the Euclidean space reflects instantaneous properties of spherecal motion. In this work, we give some results for differential geometry of spacelike curves in 3-dimensional de-Sitter space. Also, we study the Frenet reference frame, the Frenet equations, and the geodesic curvature and torsion functions to analyze and characterize the shape of the curves in 3-dimensional de-Sitter space.
Introduction
, ,
This means that the point lies on the hyperquadric of radius 1 in Let us denote this hyperquadric Our aim is to give an interpretation of the image of the mapping
 For this, we will examine the differential geometry of curves on So, we will introduce a Frenet frame for the curve and define the geodesic curvature and geodesic torsion functions which characterize the shape of the curve. Also we will give explicit formulas for the geodesic curvature and torsion functions of the parameterized curve 
The Frenet Reference Frame
Let us consider a general parametrized spacelike curves on denoted by
. We will focus on the geometric properties of X t . For this, we define arclenght parameter s as
The integrand of Equation (2.1) is the magnitude of the velocity of the point as it moves along the curve
Now, we will use the unit speed form   X s to define the Frenet frame and the Frenet equations of the curve. And so, we will give interpretation of these results in terms of the general parameter . 
On the other hand, by expanding
Therefore we find that the component of
X s The coefficient  is chosen as either 1  or 1  to ensure that the determinant of the matrix  
, , T N ,E
B is 1  , that is so that the Frenet frame has positive orientation. The vector E has been choosen as the last member of the frame for several reasons, the primary one being that it is convenient to visu- 1 . alize the 3-dimensional surface of the hyperquadric locally as the 3-dimensional Lorentzian space of its tangent hyperplane. The vectors T , and N B lie in this space and are analogous to the tangent, normal and binormal vectors of a space curve in three dimensions. In this way the geodesic curvature and torsion functions g  and g
 are seen to be analogous to the curvature and torsion of a space curve.
Then we have the following proposition. Proposition 2.1. Let
 
X s be a spacelike curve in de-Sitter space
Then the Frenet equations are
These equations may be viewed as a set of 16 linear first-order differential equations in the components of , , 
The Local Canonical Form
The local properties of a hyperquadrical curve   where i has a in the i-th coordinate position and zeros elsewhere, so that they align with the Frenet frame 
These expressions lead to the Taylor series expansion of   
